A field experiment was conducted at the experimental farm of Faculty of Agric.; El-Mansoura Univ. during the winter season of 2011-2012 to investigate the various combinations among organic manures, growth regulators and biofertilizers on the production of safe and economic onion bulbs. Twenty four treatments were arranged in complete randomized block design with 3 replicates as follows; 1-Farmyard manure (FYM), 2-FYM + humic acid (HA), 3-FYM + cytokinin (CK), 4-FYM + yeast (Y), 5-Compost rice straw (CRS), 6-CRS + H.A, 7-CRS + CK , 8-CRS + (Y), 9-Compost town refuse (CTR), 10-CTR + HA, 11-CTR+CK, 12-CTR+Y. All treatments were studied twice; one in the presence of a mixture of multi strains inoculants and the other without it. Also, the recommended doses of N, P and K fertilizers for onion were put in consideration as a control treatment. Thus, the total numbers of treatment were 25 treatments.
INTRODUCTION
In recent years, increased concerns for healthy food production and environmental quality and increased emphasis on sustaining the productive capacity of soils have raised interest in the maintenance and improvement of soil fertility through appropriate land use and management practices (Puget and Lal, 2005) The organic manures have the possibility supplying macro and micro nutrients, improving soil physical and chemical properties, providing energy of micoflora, increasing the availability of micronutrients and improving soil fertility. The major obstacle of organic manures utilization is the quantities of available plant nutrient are insufficient to meet crop requirements. So recycling of different organic wastes as composted manure as well as using FYM in conjunction with some growth regulators; humic acid, cytokinin and yeast in the presence and absence of a mixture of biofertilizers would be a good source of organic manure to increase the yield and quality of onion plant besides ensuring hygienic disposal of the organic wastes. (Mansour, 2012) .
Humic acid is one of the major components of humic substances. Humic matter is formed through the chemical and biological humification of plant and animal materials and through the biological activities of microorganisms (Anonymous, 2010) . Humic substances have a very profound influence on plant growth, either directly or indirectly. The indirect effects of humic compounds on soil fertility include; increasing soil microbial population including beneficial microorganisms, improving soil structure and increasing in the CEC and pH buffering capacity of the soil. Directly, humic acid compounds may have various biochemical effects either on cell wall, membrane permeability level or the cytoplasm, causing increased photosynthesis and respiration rates in plants, enhanced protein synthesis and enhancing the uptake of minerals through the stimulation of microbiological activity (Mayhew; 2004) Cytokinins (CK) are a class of plant growth substances (Phytohormones) that promote cell division in plant roots and shoots. They are involved primarily in cell growth and differentiation, but also have effect on apical dominance, axillary bud growth and leaf senescence (Choi et al; . Cytokinins are involved in many plant processes including cell division and shoot and root morphogenesis. Cytokinins have been shown to slow aging of plant organs by preventing protein breakdown, activating protein synthesis and assembling nutrients from nearby tissues (Grobkinsky et al.; . The known physiological effect caused by cytokinin can be summarized as follows; stimulates cell division and the growth of lateral buds, release of apical dominance, stimulates leaf expansion resulting from cell enlargement and promotes the conversion of etioplasts into chloroplasts via stimulation of chlorophyll synthesis.
Yeast extract is a natural bio-substances suggested to be of useful promotional and nutritional functions due to their hormones, sugars, amino acids, nucleic acids, vitamins and mineral content. Thus it can accelerate cell division and enlargement. Also, enhance synthesis of nucleic acids, protein and chlorophyll as well as, promote the formation of flower initiation (Dawa et al.; . The positive effect of dry yeast may be attributed to its active role in the hydrolysis of pectic substances. It is known that vitamins, enzymes and coenzymes are important component of the yeast. Also, yeast increases the release of carbon dioxide through fermentation process which effectively activates photosynthesis and accelerates biosynthesis of carbohydrates and protein. Moreover, it increases the synthesis of plant growth promoters especially, GA 3 , IAA and cytokinin. In addition, yeast contains different nutrient elements, amino acids and vitamins which promote the uptake of different nutrient elements through the modification of the uptake of different solution towards acidity medium (Manoly and Nasr; As the universe is going now on the way of clean agriculture and minimizing pollution effects, organic and biofertilizers became of the best management products to improve soil characteristics and productivity. They are considered as the most important factor in reducing the application of the inorganic fertilizers, consequently, reduce the adverse environmental impact of chemicals. The organic acids produced by microbial colonization on the mineral surfaces greatly accelerated the release of mineral elements to solution from feldspar sample. Microbes can enhance mineral dissolution rate by producing and excreting metabolic by-products that interact with the mineral surface. Micro-organisms can secrete growth promoting substances, e.g., indole acetic acid, gibberellins, cytokinins like substances and auxins. Biofertilization technology has taken a part to minimize production costs and at the same time, avoid the environmental hazards (Baddour 2010) This investigation aimed to study the effects of humic acid, yeast and cytokinin in the presence and absence of mixture of multi strains inoculants on the onion growth, yield, quality and nutrient content compared to inorganic fertilization (control).
MATERIALS AND METHODS
In order to obtain the objective of this investigation; a field experiment was undertaken at the experimental farm of Faculty of Agric. El-Mansoura Univ. during the winter season of 2011-2012 to investigate the various combinations among organic manures, growth regulators and biofertilizers on the production of safe and economic onion bulbs.
24 treatments were arranged in complete randomize block design with 3 replicates as follows; 1-Farmyard manure (FYM), 2-FYM + humic acid (HA), 3-FYM + cytokinin (CK), 4-FYM + yeast (Y), 5-Compost rice straw (CRS), 6-CRS + H.A, 7-CRS + CK , 8-CRS + (Y), 9-Compost town refuse (CTR), 10-CTR + HA, 11-CTR+CK, 12-CTR+Y. All treatments were studied twice; once in the presence of a mixture of multi strains inoculants and the other without it. Also, the recommended doses of N, P and K fertilizers for onion was put in consideration as a comparable control treatment. Thus, the total number of treatment were 25.
Soil sample was collected from the experimental field and analyzed for some physical and chemical properties as shown in Table ( 1) Available concentrations of N, P and K were extracted and determined according to the methods described by Hesse (1971). Available Fe, Zn, Mn, Cu, Pb, Ni and Cd were extracted using DTPA and determined using atomic absorption spectrophotometer according to Chapman and Pratt (1982) Ripe farmyard manure was taken from the station of animal production, Fac. Of Agric., Mansoura Univ., CTR was taken from Mansoura manufactory for organic manure. CRS was prepared in the site of the experiment as follows; the straw was chopped into 5 cm long pieces, piled, moistened with water and composted in association with a chemical accelerator (7 kg super phosphate and 40 kg ammonium sulphate per ton dry matter, 100 kg fertile soil per ton dry matter and 10 % FYM). At the initial stage of composting, the EM suspension was sprayed on the raw material amounted 10 liters/ton. During composting (3 months), materials were manually mixed at a week intervals to provide aeration. The moisture content during the composting course was kept at a proper level (60 % by weight) throughout irrigation (El- Hammady et al. 2003) . Chemical analysis of the tested organic manures used were presented in Table ( 2) Organic manures were added to the soil before transplanting in a single application at rate of 15 m 3 fed -1 for each i.e 24.2, 12.2 and 21.3 kg plot -1 for FYM, CRS and CTR, respectively. Each experimental plot was mixed with FYM, CRS and CTR and irrigated up to saturation percentages. Then, plots were left for two weeks to elucidate the damage on seedlings and their roots resulted from the heat of decomposition.
Humic acid was obtained from Egyptian Fertilizer development Center. El-Mansoura. Chemical analysis of humic acid is shown in Table ( 3) Cytokinin in the form of 6-benzyl amino prines was obtained as a pure powder from Sigma Germany and a stock solution of 50 ppm was prepared. Preparation of yeast solution was done according to El-Ghamriny et al.; 1999 by mixing soft yeast with sugars at a ratio 1:1, left 3 hours at room temperature. Then, freezing it for distribution of yeast tissue and realizing their contents.
Growth regulators were used at rates of 0.5 %, 50 ppm and 10 gL -1 for humic substances, cytokinin and yeast, respectively. Each of them was used twice; once as soaking for seedling's roots before transplanting and the other as foliar spray 3 times; 15, 21 and 28 days after transplanting.
Cell suspension of Azotobacter chroccoccum (AZ), Bacillus megatherium (PSB) and Bacillus circulans (KSB) were kindly provided from the unit of biofertilizers, Fac. Agric. Ain shams Univ. Egypt. A mixture of them was proposed at equal parts (10 8 CFU). Onion seedlings were treated with the liquid suspension of this mixture as soaking before transplanting. Also, the mixture was applied at rate of 10 ml per seedling 3 times after 15 days of transplanting with 7 days intervals.
Control treatment was treated with 90, 60 and 48 kg fed -1 as a recommended doses of N, P and K for onion plant in the forms of ammonium sulfate (20.5 % N), super phosphate (15 % P 2 O 5 ) and potassium sulfate (48 % K 2 O). Full dose of P was added to the soil before transplanting while; N and K were added in two equal doses one after 15 days from transplanting and the other two, weeks later.
Seeds of onion c.v. Giza 20 were sown during the 2 nd week of October, and seedling were transplanted in the field during the 1 st week of December 2011 at distance of 20 cm apart within the rows of 15 cm within the plants. The area of each experimental plot was 10.5 m 2 (3 ridges, 70 cm width and 5 meter in length)
After 60 days from transplanting, samples of 5 onion plants were taken randomly from each experimental plot for investigation Plant growth parameters were recorded i.e., of plant length (cm), number of leaves per plant, fresh and dry weight of whole plant (g plant -1
). At harvesting stage (120 days from transplanting) the total bulbs yield were weighed and yield component as average fresh and dry weight of bulbs (g plant -1
) and diameter of nick and bulb (cm) were measured. Finally the total yield (ton fed -1 ) was calculated. Onion bulb samples from each experimental plot were taken for elemental analysis, where N,P and K elements in the dry matter of bulbs tissue were determined according to the methods of Peters et al., (2003) , Jackson (1973) and Black (1965) , respectively. Fe, Zn, Mn, Cd, Ni and Pb concentrations were determined using atomic absorption spectrophotometer; model 1100 B as described by Chapman and Pratt (1982) . For determination nutritional values of onion bulbs, total carbohydrates, total sugars, starch, vitamin C and nitrate contents were estimated according to the methods of Hedge and Hofreiter (1962) , Sadasivam and Manickam, (1996) Singh (1988) .respectively.
Obtained data were statistically analyzed according to the method described by Gomez and Gomez; 1984 
RESULTS

A.
Plant growth parameters Onion plant growth parameters expressed as plant length, average leaves number, fresh and dry weight of whole plant as affected by the application of various organic manures with or without the application of different growth regulators under study are presented in Table (4) .
It could be observed that the application of organic manure, i.e. farmyard manure (FYM), compost rice straw (CRS) and compost town refuse (CTR), all of them gained less vigor plant growth compared to the application of the recommended doses of N,P and K fertilizers. On the other hand, within the different organic manures the best plant growth parameters were obtained by onion plants receiving CRS followed in descending order by that supplied with FYM and lately CTR. The statistical analysis of the obtained data revealed that the difference within different organic treatments were great enough to be significant at 5% level.
Regarding the effect of growth regulators; data in Table ( 4) revealed that, treating the seedlings of onion plant with HA, Cytokinin or yeast significantly increased the mean values of growth parameters under study than those obtained for the untreated seedlings. In addition, inoculation of onion seedlings by the mixture of multi strains inoculants (Mix) combined with the various organic manures investigated and the different growth regulators gave a more pronounced values for plant growth parameters studied than those obtained for the uninoculated plants. In this respect the highest values were recorded with the plants treated with CRS, HA and inoculated with mixture of microorganisms.
Table (4): Plant growth parameters of Onion plant as affected by organic manures, foliar application and the and the inoculation with mixture of microorganisms in 2010-2011 season
Generally; inoculation of onion seedlings with the mixture of multi strains inoculant in combination with the growth regulators and the various organic manure under investigation gave lower magnitudes of all growth parameters studied comparing with the control treatments; the rate of decreases were accounted to be 8. 33, 1.39 & 14.77 % for plant height, 28.16, 20.74 & 37.64 , diameter of nick and bulbs (cm) and total bulbs yield (Ton fed -1 ). It is evident that the highest tonnages of total bulbs yield and its component are associated with the onion plants supplied N, P and K as chemical fertilizers at the recommended doses. Moreover, within the organic manures; the application of compost rice straw as organic source had the highest values for all the aforementioned traits, while the lowest values were realized for the plants treated with compost town refuse. Concerning the effect of growth regulators studied, data in the same table illustrated that; soaking the roots of onion seedlings in organic substances before transplanting and leaves in foliar way after that significantly increased the mean values of total yield and its component than those obtained for the untreated plants. Using of humic acid was superior for increasing the aforementioned traits followed by yeast and lately cytokinin. It is clear from the data presented in Table (5) that inoculation of onion seedlings with the mixture of microorganisms studied combined with the various organic manures investigated and the different growth regulators gave a high values for total yield and its component of onion plant than those obtained for the un-inoculated plants. The highest mean values were obtained with the treatment of CRS + HA + Mix, which appeared to be approximately similar to that of the control treatment. Comparing with the control treatment; total bulb yield was decreased by 18.53, 6.18 & 36.6 % for the treatments of FYM, CRS and CTR, respectively. The same trend was realized for the yield of onion bulbs.
C.
Nutritional content of onion bulbs : Data presented in Table ( 6) show effect of the simple possible combination between the different organic manures studied and the growth regulators amendments in the presence and absence of biofertilization as compared to the mineral fertilization on the concentration of N, P and K % as well as Fe, Zn and Mn; (mg.kg -1 ) for onion bulbs. The obtained results clearly show that; the different sources of organic manures significantly affected the nutritional content of onion bulbs tissue. In spite of, the application of mineral fertilizers (control) was recorded the highest values of N, P and K %; such effect was found to be the lowest values of Fe, Zn and Mn (mg.kg -1 ) in onion bulb tissues. The rate of decrease under the control treatment was accounted to be 19.67, 2.30 & 36.72 % for N%; the increases percentage were 32. 89, 58.59 & 16 .01 % for Fe for the treatments of FYM, CRS and CTR, respectively. The same trend was the same for the other nutritional elements investigated.
As for the effect of growth regulators, data in Table (6) showed that; a stimulation action was happened due to an addition of HA, CK and yeast as foliar application and soaking root of onion seedling on the average values of N, P, K, Fe, Zn and Mn concentration in onion bulbs as compared to the untreated treatment. The highest values of these elements were realized for the bulbs treated with HA followed in descending order by the plants received FYM and lately the treatment of yeast. This trend was the same for all sources of organic manures investigated. Moreover, inoculation of onion seedlings with the mixture of microorganisms significantly increased the average values of all nutritional elements studied than those obtained for the uninoculated one. The interaction effect between the treatments under study was reflected on the mean values of the nutritional element of onion bulbs as shown in Table ( 6) . These values showed a positive effect on Fe, Zn & Mn % and a negative effect on N, P & K % as compared to the control treatment. Generally, the most suitable treatment was the treatment of CRS + HA + Mix. 
D. Quality parameters of onion bulbs:
The mean values of total carbohydrates %, vitamin C, (mg/100g) and nitrate concentration as well as average heavy metal contents (mg.kg -1 ) found in onion bulbs as influenced by organic manures, growth regulators with or without the mixture of multi strains inoculants are presented in Table  ( 7) .
The mean percentage of total carbohydrates and vitamin C revealed that ; the highest mean values were recorded for the plants treated with CRS + HA + Mix, while the lowest values were obtained from the control treatment. Comparing with the control treatment; single application of organic manures studied significantly increased the average values of total carbohydrates by (7), also indicated that an addition of HA, CK or yeast combined with any source of organic manures investigated significantly increased the mean values of the aforementioned traits than those obtained due to an application of the organic source alone. In this respect; the superiority effect was happened due to an addition of H.A addition followed by yeast and lately CK Moreover, inoculation of onion seedlings with the mixture of microorganisms had a stimulation effect on the contents of total carbohydrates and vitamin C of onion bulbs for all the treatments under investigation. On the contrary of this trend, huge amounts of nitrate and trace elements were accumulated in onion bulbs due to the addition of mineral fertilizers (control) more than those obtained for the plants 
DISCUSSION
Results mentioned above revealed that; an application of organic manures under investigation gained less vigor plant growth, total bulb yields and its components on nutrient elements of onion bulbs as compared to the application of inorganic fertilizers (N, P and K RD). These results could be explained on the basis of; inorganic fertilizers are an soluble forms of soil nutrients, which can be transported much more mobilized and readily than organic manure. Organic manures like FYM, CRS or CTR release nutrients very slowly to the plants. Therefore, are unable for supply excess required amount of nutrients in the critical period of plant growth. This may be the probable reason for the higher yield produce by the inorganic fertilizer applied for onion
The present results agreed with those obtained from onion plant by Arisha et al. (2003) , Abbey and Kanton (2003) ; Gambo et al. (2008) , Ouda and Mahadeen (2008) and Seran et al. (2010) . Within the organic manure sources; the best results were attained from onion plants receiving CRS following by that supplied with FYM and lately CTR. The beneficial effects of these organic manures are supplying, providing energy of microflora, increasing the availability of nutrients and improving soil fertility.
These results were in accordance with the finding of Mondal et al. (2004) , Sharma et al. (2003) , Aisha et al. (2007) , Boyhan and Hill (2008) , Yoldas et al. (2011) and Mansour (2012) . Inoculation of onion seedlings with the mixture of multi strains inoculants in combination with the growth regulators studied and the various organic manures under investigation gave higher value of all parameters than the application of organic manure alone. Moreover, such effect of this interaction gave, approximately the same values of inorganic fertilization for all the aforementioned traits. Such effects could be explained on these bases: -Humic acid compounds may have various biochemical effects either at cell wall permeability membrane level or the cytoplasm including increased photosynthesis and respiration rates in plants, enhancing protein synthesis and enhance the uptake of minerals through the stimulation of migrobiological activity (Mayhew, 2004 and Anonymous, 2010) .
-Cytokinins can stimulate cell division and the growth of lateral buds, release of topical dominance, stimulate leaf expansion resulting from cell enlargement and stimulation of chlorophyll synthesis. (Choi et al. 2010 and Grobkinsky et al. 2011 ).
-
The positive effect of yeast may be attributed to its active role in the hydrolysis of carbohydrates and protein and increasing the synthesis of plant growth promoters, especially GA3, IAA and Cytokinin (Dawa et al; 2008 and Manoly and Nasr; -
The improving effects of the mixed biofertilizers may be attributed to the role played by N-fixing, P and K solubilizing bacteria in secreting chelate substances; as organic acids which are important for solubilization of springly soluble inorganic P. Moreover, the hormonal exudates of Azotobacter sp. can modify root growth, morphology and physiology resulting in more absorption of N, P and K from the soil. (Badawy et al; 2003, Saleh et al; 2007, Salim et al; 2007 and Baddour; Finally, an application of organic manures in the soil could be enriched soil if it is found feasible and applicable. Therefore, heavy metals will prefer to form chelates with organic compounds. By this way, extractable heavy metals concentrations will be minimized by using organic material (Kara et al; 2004) 
CONCLUSION
Under the same conditions of this investigation it could be recommended that inoculation of onion seedlings with the mixture of multi strains inoculants combined with compost rice straw at rate of 15 m 3 fed -1 and the addition of humic acid are considered as the most suitable treatment for realizing the highest economic and safe yield of onion bulbs.
